A novel nonanticoagulant heparin prevents vascular endothelial cell dysfunction during hyperdynamic sepsis.
Although a novel nonanticoagulant heparin (i.e., GM1892) produces various beneficial effects after hemorrhage and resuscitation, it remains unknown whether this agent has any salutary effects on the depressed vascular endothelial cell function during sepsis. To determine this, rats were subjected to sepsis by cecal ligation and puncture (CLP). At 1 h after CLP, GM1892 (7 or 14 mg/kg body wt), conventional heparin (7 or 14 mg/kg), or an equal volume of saline was administered intravenously. At 5 h after CLP (i.e., hyperdynamic sepsis), the thoracic aortae were isolated and placed in organ chambers. Dose-response relaxation curves were determined for acetylcholine (ACh; 10(-8) to 10(-5) M), which stimulates endothelial nitric oxide production, and for nitroglycerine (10(-9) to 10(-6) M), which directly provides nitric oxide in vivo. ACh-induced relaxation was depressed at 5 h after CLP while there was no significant alteration in nitroglycerine-induced relaxation. Treatment with 14 mg/kg GM1892 or 14 mg/kg heparin (but not with 7 mg/kg GM1892 or 7 mg/kg heparin), however, prevented the decrease of ACh-induced relaxation. Thus, GM1892 (which does not possess any significant anticoagulant properties) at the higher dosage appears to be useful for maintaining vascular endothelial cell function during hyperdynamic sepsis.